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(54) Surgical instrument for expanding body tissue. 

@ A surgical instrument 1 for performing pro- 
cedures such as carpal tunnel release. The 
instrument consists of an elongated member 12 
having a spring or cam plate positioned therein. 
The spring or cam plate 24 is movable from a 
retracted position within the elongated member 
to an extended position protruding through an 
aperture 18 in the elongated member. Move- 
ment of the spring or cam plate to the extended 
position stretches a flexible membrane 16 posi- 
tioned over at least a portion of the elongated 
member to stretch the carpal tunnel ligament 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to surgical instru- 
ments for expanding body tissue, and more particu- 
larly to an instrument for expanding ligaments such 
as the carpal ligament in the hand during surgical pro- 
cedures such as carpal tunnel release. 

2. Discussion of the Related Art 

Carpal tunnel syndrome is a condition of the hand 
which typically results in loss of feeling, weakness or 
numbness (paresthesia) in the fingers and hand. In 
general, repetitive, short stroke motion of the fingers 
and hand may lead to irritation of the median nerve 
which passes through the carpal tunnel, and this irri- 
tation or inflammation may lead to pain, weakness of 
the muscles and general numbness in the fingers and 
hand. The carpal tunnel is an area in the hand adja- 
cent the wrist which is bounded by the carpal bones 
of the hand and the transverse carpal ligament. The 
median nerve and flexor tendons pass through the 
tunnel to control movement of the fingers. As the me- 
dian nerve becomes irritated, or as the transverse 
carpal ligament is thickened due to repetitive motions 
of the hand and wrist, compression of the nerve inside 
the carpal tunnel leads to carpal tunnel syndrome and 
its associated degenerative conditions. 

In order to treat carpal tunnel syndrome, it has 
been known to cut or divide the transverse carpal liga- 
ment, also known as the flexor retinaculum, to provide 
for decompression of the carpal tunnel. Historically, 
the division of the transverse carpal ligament was 
done during open surgical procedures which involved 
slitting the palm of the hand to expose the ligament 
prior to cutting the ligament Recently, instrumenta- 
tion has been developed to allow this procedure to be 
performed endoscopically, with a small incision at the 
base of the wrist to allow for division of the ligament 
beneath the skin. Once the ligament is cut, it allows 
for additional space in the carpal tunnel area to re- 
lieve the irritation and pressure on the median nerve. 

Several instruments are known for performing 
endoscopic decompression by division of the trans- 
verse carpal ligament. An instrument known as the 
Paine retinaculotome, as described in the Journal of 
Neurosurgery, Vol. 59, December 1983, pp. 1031- 
1036, provides a cutting edge which is engagable 
with the transverse carpal ligament on the wrist side 
of the ligament The Paine instrument is inserted into 
the hand through an incision at the base of the wrist. 
As the ligament is engaged by the cutting instrument, 
the instrument is advanced forward into the hand to 
divide the ligament A similar instrument is disclosed 
in U.S. Patent No. 5,029,573 to Chow which provides 
a cannula that is inserted into the hand at the base of 



the wrist and includes a longitudinal slot in th can- 
nula to allow for a cutting instrument to be inserted 
into the cannula. The instrument may be advanced 
through th ligamentto divide the ligament, or may be 
5 inserted into the distal end of the cannula which pro- 
trudes from the palm of th patient so that the cutting 
instrument may be drawn through the ligament as the 
cutting instrument extends through the slot in the 
cannula. 

10 As disclosed in U.S. Patent Nos. 4,962,770, 

4,963,147 and 5,089,000 to Agee et at, an endoscop- 
ic instrument for performing carpal tunnel release is 
provided which includes a pivotable cutting blade 
which extends outside the sheath to effect cutting of 

15 the transverse carpal ligament An endoscope may be 
provided for viewing the surgical site. A disadvantage 
of these instruments is that the blade of the cutting 
instrument is exposed in such a manner that there 
control of the instrument to prevent cutting of tissues 

20 other than the transverse carpal ligament is minimal, 
and in effect will allow cutting of any tissue which hap- 
pens to be in the way of the blade. 

Furthermore, these known instruments either re- 
quire the use of numerous components, such as that 

25 disclosed in the Chow patent, or provide instruments 
with numerous moving parts, such as that disclosed 
in the Agee et al. patents, which reduce the control of 
the instrument in the confined area of the carpal tun- 
nel. 

30 Other surgical cutting instruments are known 
which provide for cutting tissue by pinching the tissue 
between a cutting blade and a wall or stop member 
of the instrument Such an instrument is disclosed in 
U.S. Patent No. 5,176,695 to Dulebohn which dlsclo- 

35 ses a hook like cutting member which is drawn across 
a gap in the end of the instrument to hook tissue such 
as blood vessels. The blood vessels are engaged in 
the gap against a wall of the instrument to cut the tis- 
sue against the wall. Similar instruments are shown 

40 in U.S. Patent No. 3,902,498 to Niederer, U.S. Patent 
No. 3,995,619 to Glatzer, and U.S. Patent No. 
4,620,547 to Boebel. A disadvantage of these instru- 
ments lies in the fact that they can only cut vessels 
or other tissues that will fit into the gap so that the tis- 

45 sue may be pinched between the cutting edge and 
the wall against which the cutting edge is forced. 

As disclosed in U.S. Patent No. 769,829 to Mott, 
a surgical instrument is provided having a head which 
houses a rearwardly directed cutting blade which is 

so exposed upon movement of the head away from a 
housing. As the head is moved away from the hous- 
ing, an opening or gap is defined between the head 
and the housing s that the blade may be drawn rear- 
wardly to cut vessels or tissues that ar positioned 

55 within the gap as the blade moves rearwardly against 
the housing. This instrument suffers the same disad- 
vantages as the instruments described above which 
pinch tissue or vessels between the cutting blade and 
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a wall of the instrument. 

U.S. Patent No. 5,179,963 to Berger discloses an 
alternative method of treating carpal tunnel syn- 
drom which avoids cutting the transverse carpal 
ligament. In this method, a balloon catheter is insert- s 
ed with the aid of a director device underneath the 
transverse carpal ligament. The balloon catheter is 
serially inflated and deflated while it is moved along 
the carpal tunnel to stretch the ligament to increase 
the diameter of the carpal tunnel, thereby relieving 10 
compression of the median nerve. 

It would be advantageous to have alternative in- 
strumentation which can stretch the carpal tunnel 
ligament as well as other body structures without re- 
quiring an Inflatable balloon. Such instrumentation 15 
should provide for controllably expanding the carpal 
tunnel and could provide either expansion of the en- 
tire ligament at once or expansion a portion at a time. 

SUMMARY OF THE INVENTION: 20 

The present invention provides a method for ex- 
panding the carpal tunnel during carpal tunnel sur- 
gery comprising the steps of providing an instrument 
having a spring member, inserting the instrument into 25 
the carpal tunnel by extending the spring member to 
extend from the instrument to stretch the carpal tun- 
nel ligament, retracting the spring member and with- 
drawing the instrument from the carpal tunnel. The 
spring member can be repeatedly extended and re- 30 
tracted to gradually stretch the ligament by actuating 
a handle member connected to the instrument body. 
The step of extending the spring member preferably 
simultaneously stretches a membrane positioned on 
the instrument. 35 

A method for expanding the carpal tunnel by 
stretching the carpal ligament during carpal tunnel 
surgery is also provided comprising the steps of pro- 
viding an instrument having a housing portion, a sub- 
stantially rigid member and a membrane, inserting the 40 
instrument into the carpal tunnel, and actuating the 
instrument to extend the rigid member from the hous- 
ing to contact and stretch the membrane to stretch the 
carpal ligament. The member is then retracted toward 
the housing to retract the membrane and the instru- 45 
ment is withdrawn from the carpal tunnel. The step of 
actuating the instrument can comprise the step of 
camming the substantially rigid member through an 
aperture in the instrument. 

An apparatus for expanding the carpal tunnel so 
ligament during carpal tunnel surgery is also provid- 
ed. The apparatus includes an elongated body por- 
tion having a longitudinal opening formed therein, a 
spring m mber positioned within said body and mov- 
able between a first position substantially contained 55 
within said body portion and a second position pro- 
truding through the opening to contact and stretch the 
body tissue, and means for controllably moving the 



spring member between the first and second posi- 
tions. The apparatus further comprises a flexible 
membrane positioned over at least a portion of the 
elongated body portion. Means for moving th spring 
member in a first direction toward said second posi- 
tion and means for preventing ext nsion of said 
spring member in a direction opposite to said first di- 
rection can also be provided. 

The present invention can also provide an appa- 
ratus for expanding the carpal tunnel ligament during 
carpal tunnel surgery comprising an elongated body 
portion having at least one aperture formed in an out- 
er surface with at least one substantially rigid member 
positioned in said body portion and movable between 
a retracted position and an extended position. The 
rigid member extends through the aperture and pro- 
trudes beyond the outer surface when moved to the 
extended position. Means for controllably moving 
said rigid member between the retracted and extend- 
ed positions is provided. The apparatus further in- 
cludes a flexible membrane positioned over at least 
a portion of said elongated body portion and expand- 
able upon movement of the substantially rigid mem- 
ber to the extended position. The elongated body por- 
tion is preferably substantially circular in cross sec- 
tion and has a longitudinal axis dividing said body por- 
tion into first and second sections, wherein the sub- 
stantially rigid member moves only in said first sec- 
tion. A plunger, longitudinally movable in said body 
portion, can move said substantially rigid member. 

The apparatus for expanding body tissue may 
also comprise an elongated member having a prede- 
termined peripheral portion, wherein the predeter- 
mined peripheral portion defines only a segment of 
the peripheral portion. Af irst member is positioned in 
the elongated member for movement between a first 
retracted position and a second extended position to 
stretch body tissue and a membrane is positioned 
over at least a portion of said elongated member. 
Means is positioned within said elongated member for 
moving the first member from the extended position 
to the retracted position to expand the membrane, the 
first member being extended only towards the prede- 
termined peripheral portion. 

BRIEF DESCRIPTION OF THE DRAWINGS: 

Preferred embodiments of the invention are de- 
scribed here and below with reference to the drawings 
wherein: 

Fig. 1 is a perspective view of a first embodiment 
of the present invention utilizing a plunger handle 
for deploying the membrane; 
Fig. 2 is a side vi w fth apparatus of Fig. 1 with 
the plunger in the extended (undeployed) posi- 
tion; 

Fig. 3 is a cross-sectional view of the apparatus 
of Fig. 2; 
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Fig. 3Ais a cross-s ctional view taken along lines 
3A-3Aof Fig. 3; 

Fig. 4 is a cross-sectional view of the apparatus 
of Fig. 1 in the deployed position; 
Fig. 5 is an alternate embodiment of the handle .. 5 
mechanism utilizing a slide button mechanism for 
deploying the membrane; 
Fig. 6 is another alternate embodiment of the 
handle mechanism, in the form of a pistol grip, for 
deploying the membrane; w 
Fig. 7 is a cross-sectional view of an alternate 
embodiment of the apparatus of the present in- 
vention, shown in the undeployed position; 
Fig. 7A is a cross-sectional view taken along line 
7A-7Aof Fig. 7; 15 
Fig. 8 is a side view of the apparatus of Fig. 7; 
Fig. 9 is a cross-sectional view of the apparatus 
of Fig. 7 showing the plunger depressed and the 
instrument in the deployed position; 
Fig. 1 0 is a cross sectional view of another alter- 20 
nate embodiment of the instrument of the present 
invention, shown with the plunger and membrane 
in the undeployed position; 
Fig. 1 0A is a cross-sectional view taken along 
lines 10A-10Aof Fig. 10; 25 
Fig. 11 is a side view of the apparatus of Fig. 10; 
Fig. 12 is a cross-sectional view of the apparatus 
of Fig. 10 in the deployed position; 
Fig. 1 3 is yet another alternate embodiment of the 
apparatus of the present invention for deploying 30 
a membrane, shown in the undeployed position; 
Fig. 13A is a cross-sectional view taken along 
lines 13A-13Aof Fig. 13; 
Fig. 14 is a side view of the apparatus of Fig. 13; 
Fig. 15 is a cross-sectional view of the apparatus 35 
of Fig. 13 showing the plunger and membrane in 
the deployed position; 

Fig. 16 is still another alternate embodiment of 
the apparatus for deploying a membrane in ac- 
cordance with the present invention, shown in the 40 
undeployed position; 

Fig. 16A is a cross-sectional view taken along 
lines 16A-16Aof Fig. 16; 
Fig. 17 is a cross-sectional view of the apparatus 
of Fig. 16 showing the plungerdepressed and the 45 
membrane in the deployed position; 
Fig. 1 8 is a cross-sectional view of yet another al- 
ternate embodiment of the apparatus of the pres- 
ent invention showing the plunger in the extended 
position and the membrane in the undeployed 50 
position; 

Fig. 18A is a cross-sectional view taken lines 
18A-18Aof Fig. 18; 

Fig. 19 is a cross-sectional view of the apparatus 

of Fig. 18 showing the membrane in the deployed 55 

(expanded) position; 

Fig. 20 is a side view of another alternate mbodi- 
ment of an apparatus for deploying a membrane 



utilizing a slide button mechanism; 
Fig. 21 is a cross-sectional view of the apparatus 
of Fig. 20 showing the apparatus in the unde- 
ployed position; 

Fig. 21A is a cross-sectional view taken along 

lines21A-21Aof Fig. 21; 

Fig. 22 is a cross-sectional view of the apparatus 

of Fig. 20 showing the apparatus in the deployed 

position; 

Fig. 23 is an exploded perspective view of the ap- 
paratus of Fig. 20; 

Fig. 24 is a cross-sectional view of yet another al- 
ternate embodiment of the apparatus for deploy- 
ing a membrane utilizing a slide button mecha- 
nism, the apparatus being shown in the unde- 
ployed position; 

Fig. 24A is a cross-sectional view taken along 
lines 24A-24A of Fig. 24; 
Fig. 25 is a side view of the instrument of Fig. 24 
shown in the deployed position; 
Fig. 26 is a cross-sectional view of the apparatus 
of Fig. 24 shown in the deployed position; 
Fig. 27 is still another alternate embodiment of 
the apparatus of the present invention utilizing a 
pair of jaws to stretch the body tissue, the jaws 
being shown in the closed position; 
Fig. 28 is a side view of the instrument of Fig. 27; 
Fig. 29 is a cross-sectional view of the apparatus 
of Fig. 28 showing the jaws in the open position; 
Fig. 30 is a cross-sectional view of yet another al- 
ternate embodiment of an apparatus of the pres- 
ent invention utilizing a pair of jaws for deploying 
a membrane, the jaws being shown in the closed 
position housed within the apparatus; 
Fig. 31 is a side view of the apparatus of Fig. 30; 
and 

Fig. 32 Is a cross-sectional view of the apparatus 
of Fig. 30 showing the jaws in the open deployed 
position. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS: 

Referring now to the drawings, in which like ref- 
erence numerals identify similar or identical ele- 
ments, Fig. 1 illustrates a first embodiment of the ap- 
paratus of the present invention designated generally 
by reference numeral 1. The instrument 1 includes a 
handle or grip portion 10, an elongated body portion 
12 extending from the handle 10, and a plunger 14 
slidably disposed therein. A membrane 1 6 is disposed 
over the body portion 12. (It should be noted that for 
purposes of clarity, the membrane is not shown in all 
the Figures of each of the embodiments discussed 
below.) The elongated body portion includes a distal 
portion 13, a proximal portion 15 and apertures 18 
and 20. As shown in Fig. 3, a cam plate 24 is attached 
to body portion 12 by fixed pin 28. Cam plate 24 also 
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includes camming slot 27 in which camming pin 26, 
attached to plunger 14, slides. An overhang 30 ex- 
tends downwardly towards a center longitudinal axis 
of the instrument to provide a stop for the spring 34. 
Plunger 14 is slidably positioned in the longitudinally s 
extending bor of the elongated body portion 12 and 
is spring biased proximally to an extended position by 
spring 34. 

In use, in the at rest (undeployed) position shown 
in Fig. 3 the cam plate 24 is positioned entirely within 10 
the body portion 12. Upon movement (depression) of 
the plunger distally from its extended position In the 
direction of the arrow in Fig. 4, camming pin 26 slides 
distally along cam slot 27 to force cam plate 27 up- 
wardly through aperture 18 thereby stretching, i.e. 15 
expanding, the membrane 16. Upon release of plung- 
er 14, spring 34 moves from its compressed position 
of Fig. 4 to its normal position, thereby returning the 
plunger 14 to its initial position and allowing cam plate 
24 to return to the original position of Fig. 3. 20 

,Fig. 5 illustrates an alternate embodiment of the 
apparatus of Fig. 1 utilizing a slide button 5 which pro- 
trudes outwardly from elongated handle 3 and slides 
within slot 4. The slide button 5 is operatively connect- 
ed to a slide rod (or plunger) for moving the cam plate 25 
to deploy the membrane. In the alternate embodiment 
of Fig. 6, a movable handle 7 pivots in relation to sta- 
tionary grip portion 8. Movable handle 7 is operatively 
connected to a slide rod (or plunger) for actuating the 
cam plate and expanding the membrane as discussed 30 
above with respect to Fig. 3. Note that not only these 
handle mechanisms, but any other mechanisms for 
reciprocating a rod, can be utilized with the embodi- 
ment of Figs. 1-4 as well as with the alternate mech- 
anisms for deploying the membrane which are dis- 35 
cussed in detail below. 

Figs. 7-9 illustrate an alternate embodiment for 
xpanding membrane 16. Plunger 40 has an abut- 
ment surface 44 adapted to contact lift plate 46 to 
force it upwardly through aperture 18 in elongated 40 
body portion 12. As shown, lift plate 46 is pivotally at- 
tached to end cap 22 of the body portion 12 by pivot 
pin 48. Upon movement of plunger 40 distally in the 
direction of the arrow of Fig. 9, abutment surface 44 
cams lift plate 46 upwardly through aperture 18; lift 45 
plate 46 pivoting around pivot pin 48 and compressing 
spring 50. Distal movement of the plunger 40 also 
compresses spring 42 against overhang 30. Upon re- 
lease of the plunger 40, spring 42 forces the plunger 
42 toward its original position and spring 50 causes 50 
lift plate 46 to return to its original at rest position of 
Fig. 7. 

In the embodiments of Figs. 1-9, the pivoting 
plates extend through a small aperture in th elongat- 
ed body portion so that a smaller portion of the mem- 55 
brane is fully extended and the stretching force is ap- 
pli d against a relatively small area of the body tissu . 
If desired, the instrument can be advanced or retract- 



980 A1 8 

ed with the m mbrane deployed to continuously 
stretch the body tissue or alternatively, the mem- 
bran can be repeatedly deployed (expanded) and re- 
tracted to intermittently stretch th body tissue. In 
Figs. 10-19, the distal aperture in the elongated mem- 
ber is longer than in Fig. 1-9 to provide a larger area 
of contact with the membrane. This allows for expan- 
sion of a larger portion of the body tissue, and if of suf- 
ficient length, can avoid, if desired, the necessity of 
continuous or intermittent stretching of body tissue by 
expanding the entire body structure in a single grad- 
ual deployment of the membrane. 

Turning now in detail to the embodiment of Figs. 
10-12, elongated body portion 60 extends from han- 
dle 10 and has a longitudinal bore for slidably receiv- 
ing plunger 62. Elongated aperture 66 and proximal 
aperture 68 are formed in the body portion and the 
body portion is covered by membrane 64. Leaf spring 
61 is positioned within the body portion and has a dis- 
tal leg f rictionally positioned in recess 69 of end cap 
63. The proximal leg is positioned within recess 67 of 
plunger 62. Upon movement of plunger 62 distally in 
the direction of the arrow of Fig. 12, the leaf spring 61 
is compressed such that the upper portion is forced 
outwardly through elongated aperture 66 to stretch 
(expand) membrane 64. Compression spring 65 bias- 
es the plunger to its proximal at rest position in the 
same manner as discussed with the embodiment of 
Fig. 1. 

In Figs. 13-15, elongated body member 70, ex- 
tending from handle 10, has end cap 80, and elongat- 
ed aperture 76 and proximal aperture 78. Plunger 72, 
slidably received in the longitudinal bore of the elon- 
gated member 70, includes a spring 92 biasing it to 
the at rest (extended) position and further has a slot 
94 at its distal end to receive pin 84. 

Elongated plate 82, preferably in the shape of a 
parallelogram, has a lower portion 83 with longitudin- 
ally extending pin 84 extending into slot 94 of plunger 
72. A series of cam plates 86, preferably three as 
shown in Fig. 13 although additional or fewer cam 
plates can be utilized, are positioned within elongated 
member 70. More specifically, plate pin 88 connects 
the upper end of each cam plate 86 to lower portion 
83 of elongated plate 82 and housing pins 89 connect 
the lower end of each cam plate 86 to the inner sup- 
port 85. (For clarity, only one pin 89 is numbered in 
Figs. 13 and 15.) Step 96 of plunger 72 is adapted to 
come into contact with stop 91 of inner support 95 to 
limit movement of plunger 72. 

In use, distal movement of plunger 72 forces elon- 
gated plate 82 to pivot counterclockwise as cam 
plates 86 are rotated to the vertical position shown in 
Fig. 15. Longitudinal pin 84 slides to th upper portion 
of slot 94 in plunger 72. Elongated plate 82 slides 
through aperture 86 to stretch membrane 74. Spring 
92 op rates in a similar manner as discussed above 
with respect to Fig. 1 in biasing the plunger proximal- 
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Figs. 16 and 17 illustrate an alternate embodi- 
ment using a plate 1 1 6 having cam slots 1 1 8 and cam- 
ming pin 120. Position d within elongated body por- 
tion 101 is end cap 110 and spring retaining wall 114, 5 
with spring 112 positioned therebetween to bias 
spring retaining wall 114 proximally. 

Upon distal movement of plunger 1 02 in the direc- 
tion of the arrow of Fig. 1 7, cam plate 11 6 is forced dis- 
tally and upwardly to the position shown in Fig. 1 7 due 10 
to angled cam slots 118. This upward movement of 
cam plate 116 through aperture 106 stretches mem- 
brane 104. This distal movement of cam plate 116 for- 
ces spring retaining wall 114 distally towards end cap 
110 thereby compressing spring 112. Upon release of 15 
plunger 102, spring 126 and spring 112 operate to re- 
turn the plunger and cam plate 11 6 to the at rest pos- 
ition of Fig., 16. 

In the alternate embodiment of Figs. 18 and 19, 
longated body portion 130 includes an upper plate 20 
140 and a lower camming plate 142 positioned be- 
tween end cap 144 and abutting wall 148 of plunger 
1 32. The dovetail fitting of the plates 140 and 142 can 
be seen in Fig. 18A. Upon distal movement of plunger 
1 32 in the direction of the arrow of Fig. 1 9, lower cam 25 
plate 142 is slid distally, thereby camming upper plate 
140 upwardly through the aperture in the elongated 
body portion to contact and expand (stretch) the 
membrane 134. Spring 146 biases the plunger to the 
proximal at rest position in the same manner descri- 30 
bed upon with the other embodiments. Optionally, a 
spring can also be provided to bias lower cam plate 
142 proximally. 

Figs. 20-23 illustrate an alternative apparatus for 
expanding a membrane utilizing a slide button mech- 35 
anism. More specifically, the instrument has a elon- 
gated grip portion 203, a slot 204 to allow movement 
of slide button 205, an elongated body portion 207 
having elongated aperture 21 5 and proximal aperture 
217, and a membrane 206. 40 

With reference to Fig. 23, handle 203 includes op- 
posing housing halves 203 and 203B, with housing 
half 203B having an elongated slot 211 to receive pro- 
jection 21 3 of slide button 205. 

Elongated body portion 207 has a support mem- 45 
ber 223, and a spring 219 positioned at the distal end 
portion 214. Support member 223 has a recess 224 
to receive spring 219. 

Slide plate 209 is positioned within body portion 
207 for longitudinal reciprocal movement therein and so 
is biased to a distal position by spring 223. Wall 229 
of support member 223 acts as a stop for slide plate 
209 as it is contacted by step 227. Aperture 226 of 
slide plate 209 receives projection 213 of button 205 
such that movement of button 205 carries slide plate 55 
209 in the same direction. Spring 223 Is positioned in 
ap rture228. 

In use, in the initial position, retaining wall 225 of 



slide plate 209 is positioned over spring 21 9 to force- 
ably retain it in the flattened positioned of Fig. 21. 
Upon proximal movement of slide button 205 in the di- 
r ction of the arrow in Fig. 22, th slide plat 209 is 
likewise pulled proximally so that retaining wall 225 is 
slid rearwardly to free spring 219 to allow it to move 
to its normal extended position. In this extended pos- 
ition, spring 219 extends through aperture 215 to 
stretch membrane 206. Such movement of slide but- 
ton 205 to the deployed position compresses spring 
223 as shown in Fig. 22. Upon release of the slide but- 
ton 205, slide plate 209 is forced distally by spring 223 
to its original position, thereby forcing spring 219 to 
the position of Fig. 21 as it is cammed downwardly by 
retaining wall 225. Spring 219 can be composed of 
memory metal or other materials so that the position 
of Fig. 22 is its normal position and it is constrained 
by retaining wall plate 209. 

Figs. 24-26 illustrate an alternate embodiment of 
an apparatus for deploying a spring member utilizing 
a slide button. More specifically, slide button 255 ex- 
tends through slot 254 in elongated handle 250 and 
is connected to plunger 259 via projection 256. Elon- 
gated body portion 257 has a distal portion 258, end 
cap 263 and elongated aperture 251. 

Positioned within body portion 257 is a plate 260 
having apertures 267 and 269. Pad 262, preferably 
composed of a soft compressible material, is posi- 
tioned atop plate 260. Pad 262 has flange 264 for con- 
tact with walls 268 and 268' when the spring is de- 
ployed. End cap 263 terminates at its proximal end 
with a stop 270 to limit distal movement of plunger 
259. 

In use, slide button 255 is slid distally in the direc- 
tion of the arrow to the position of Fig. 26. This sliding 
movement of plunger 259 moves plate 260 distally, 
thereby aligning apertures 267 and 269 with the 
raised portions of spring 265. As the raised portions 
project through the apertures, they force pad 262 up- 
wardly into contact with the membrane 256 to stretch 
the membrane. Upward movement of pad 262 is lim- 
ited by the contact of flange 264 with walls 268, 268'. 
When plate 260 is pulled proximally by slide button 
255, the raised portions of the spring 265 are cammed 
downwardly by plate 260 and then retained by the sol- 
id surface portions of the plate, thereby allowing pad 
262 to return to its at rest position of Fig. 24. 

As can be seen, each of these instruments pro- 
vide mechanical means for expanding a membrane to 
expand or stretch a body portion. When used in car- 
pal tunnel surgery, it stretches the transverse carpal 
ligament to expand the carpal tunnel, thus relieving 
pressure on the median nerve. Preferably, the mem- 
brane is expandable only upwardly from the central 
longitudinal axis. That is, the spring or substantially 
rigid cam plate preferably moves in one direction, e.g. 
away from a central longitudinal axis, so that the 
membrane is expandable around less than a 360 per- 
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ipheral portion of the tubular longated member. The 
instruments of the present invention can also be util- 
iz d for procedures oth r than carpal tunnel surgery 
which require stretching body structures. The instru- 
ments of the present invention also allow for control- 5 
I d, and progressiv if desired, stretching of the mem- 
brane by the surgeon controlling the distance of travel 
of the reciprocating slide rod.. 

Figs. 27-32 illustrate yet other alternate embodi- 
ments of the apparatus utilizing a pair of jaws for 10 
stretching the body portion. With reference first to the 
embodiment of Figs. 27-29, instrument 300 has a 
handle 310, a body portion 312 extending therefrom 
and a plunger of 314 positioned for longitudinal reci- 
procal movement therein. A pair of jaws 316, 318 are 15 
connected to drive rod 320 which extends distally 
from cutout 330 of plunger 314. Upon distal move- 
ment of plunger 314 in the direction of the arrow of 
Fig. 29, drive rod 320 is moved distally, thus allowing 
camming pin 324 to travel in angled cam slots 322 20 
forcing the jaws to pivot around pivot pin 326 to the 
open position. Spring 328 biases the plunger proxi- 
mally to the at rest position of Fig. 27. Alternatively, 
the jaws can be configured so that one of the jaws is 
stationary and only one of the jaws is movable. A 25 
membrane can optionally be placed around the jaws. 

In the alternate embodiment of Figs. 30-32, the 
jaws are contained wholly within the elongated body 
portion until deployed. As shown, body portion 352 
extends from handle 350 and has a longitudinal bore 30 
to receive plunger 354 for reciprocal movement there- 
in. Drive rod 360 is positioned within cutout 372 of 
plunger 370. Upon distal movement of plunger 354 in 
the direction of the arrow of Fig. 32, the drive rod 360 
carries camming pin 364 distally in angled cam slots 35 
362 to open the jaws as shown in Fig. 32 as they pivot 
around pivot pin 366. This stretches the membrane 
355. Spring 370 functions in the manner as described 
above with respect to Fig. 27 in biasing the plunger 
proximally. 40 

The claims which follow identify embodiments of 
the invention additional to those described in detail 
above. 



c) means for controllably moving said expan- 
sion member between said first and second 
positions. 

2. An apparatus of claim 1 , wherein said expansion 
member comprises a spring. 

3. An apparatus of claim 1 , wherein said expansion 
member comprises a substantially rigid member. 

4. An apparatus of claim 3, further comprising cam- 
ming means for moving said substantially rigid 
member, said camming means comprising a cam 
slot formed in said substantially rigid member. 

5. The apparatus of any one of the preceding claims 
further comprising means for moving said expan- 
sion member in a first direction towards said sec- 
ond position and means for preventing movement 
of said expansion member in a direction opposite 
to said first direction. 

6. An apparatus of any one of the preceding claims 
wherein said elongate body portion is substan- 
tially circular in cross section and has a longitu- 
dinal axis dividing said body portion into first and 
second sections, said expansion membermoving 
only in said first section. 

7. An apparatus of any of the preceding claims fur- 
ther comprising a plunger longitudinally movable 
in said body portion for moving said expansion 
member. 

8. An apparatus of claim 7, wherein said plunger 
comprises a rod member disposed within the 
elongate body portion and engageable with the 
expansion member, the rod member axially mov- 
able within the elongate body portion between a 
first and a second position, wherein movement of 
the rod member to the first position causes move- 
ment of the expansion member through the aper- 
ture of the elongate body portion. 



45 

Claims 

1. An apparatus for expanding the carpal tunnel 
ligament during carpal tunnel surgery compris- 
ing; 50 

a) an elongate body portion having at least 
one aperture formed therein; 

b) an expansion m mber positioned within 
said body portion and movable 

between a first position substantially con- 55 
tained within said body portion and a second 
position protruding through said ap rtur to 
contact and stretch the body tissue; and 



9. An apparatus of any of the preceding claims 
wherein the moving means comprises a station- 
ary grip portion and a pivotable handle, wherein 
movement of said pivotable handle moves said 
expansion member between said first and sec- 
ond positions. 

10. An apparatus of any one of the preceding claims, 
furth r comprising a flexible membrane posi- 
tioned ov r at least a position of said longate 
body portion and xpandable upon movement of 
said expansion member to said protruding posi- 
tion. 
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11. An apparatus of claim 10, wherein the expansion 
member is mounted in the elongate body portion 
for movement b tween a first position substan- 
tially r tract d in the elongate member and a sec- 
ond position wherein at least a portion of the ex- s 
pansion member extends through a side wall of 

the elongate body portion to expand the mem- 
brane in a direction substantially transverse to 
the longitudinal axis. 

10 

12. An apparatus of any one of the preceding claims, 
wherein the aperture extends about only a por- 
tion of the perimeter of the outer wall surface of 
the elongate body portion. 

15 
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